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Abstract: Urban transport infrastructure plays a key role and creates the basic condition in the development of the urban 
space. Meanwhile, urban gathering and diffusion bring the different urban spatial structure directly can change the spa-
tial distribution of infrastructure. The influence of transport equity made by spatial distribution of urban transport infra-
structure has obvious stages. At every stage, transport equity and spatial distribution of transport infrastructure mutually 
influence and interact. The intensity of the influence of transport equity by spatial distribution of transport infrastructure 
is not always the same, but sees a different situation with the simultaneous development of evolution stages.   
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1. Transport equity 
The transport system must provide fair travel to 
each participate in social activities. The fair opportunity 
of using transport infrastructure within different social 
classes is the basic requirement of social equity, which 
can be detailed as two different transport equity: hori-
zontal equity and vertical equity. The horizontal equity 
can be understood as the fairness and egalitarianism. 
Vertical equity is usually related to the social and envi-
ronmental justice and social inclusion. In the vertical 
equity, individual and groups have access to resources 
with their different ability and needs
[1]
. The transport 
equity is supported to link the different social groups and 
accessibility with different travel demands, ability and 
the balance between travel cost and residents’ income.  
As a public goods, the transport infrastructure and 
its services should be fair and shared in the society and 
cannot be occupied by individuals or groups. The 
transport equity can be divided into two aspects: the 
equal opportunities and results of the spatial distribution 
of transport infrastructure as public goods within differ-
ent social groups.  
2. The stage of spatial distribution 
of transport infrastructure 
Cheshire (1995) pointed out that the evolution of 
European urban transportation and spatial development 
can be divided into centralization, decentralization and 




 In 1970, Adams linked 
the urban spatial patterns with the transport system and 
meanwhile, according to the transport infrastructure, 
defined spatial distribution form as four stages (walk and 





Erickson thinks the spatial distribution of 
transport infrastructure should be regarded as three 
phases: specialization, diversification and multicentrali-
zation. Based on the development of urban space and 
transportation infrastructure, the author divides the spa- 
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tial distribution of transport infrastructure into three 
stages—the aggregated period, the dispersed period and 
the nodal period. 
Northam then summarize this process as a S-type 
curve process for spatial distribution of transport infra-
structure, as shown in Figure 1
[4]
. The following para-
graphs take Shanghai as the main example to explain the 
stage-characterized influence of transport equity by spa-
















Figure 1–2. The S-type curve process for spatial distribution of transport infrastructure.
3. Aggregated pattern 
From the early years since the founding of China to 
the 1970s, Shanghai was in a relatively slow develop-
ment stage. The main transport infrastructure in Shang-
hai was relatively compact by 1984, with a population of 
more than 10 million, as it is diagrammatically shown in 
Figure 2
[5]
. In the early period of economic reform be-
fore 1984, the highways between cities have not appear. 
The main area in which citizen travel was in the city 
center. As for the original low-income groups in Shang-
hai, some phenomena of transport inequity did occur: the 
inconvenient conventional public transport had some 
impact on their travel cost, accessibility of their jobs 
and basic services like health care, education. However, 
the lower-class groups seldom felt the transport inequity 
in their daily life, because the conventional public 
transport, automobile and the high percentages of the 
usage of bicycles can be used to meet the needs of citi-
zens’ daily trip within the limited urban area
[6]
. The in-
creased construction of the prosperous central commer-
cial zone provided many jobs and attracted a large sum 
of labor force settled in the city center. These factories 
and manufactories mixed with the services providers like 
schools, hospitals and also the massive amount of popu-
lation as well as the transport infrastructure centered in 
the city center. People are not likely to feel serious 
transport inequity. 
4. Dispersed pattern 
With the increase of urban population and the im-
provement of urban transport conditions, the transport 
infrastructure has been gathered and then expanded con-
tinuously with the change of urban space. The reason is 
the original residential area and the spatial structure of 
the city center have been relatively stable and the new-
comers have to settle down in the margin of the city. Due 
to the excessive fast expansion of urban space, the spatial 
distribution of transport infrastructure relocated to the 
urban marginal area, but is not followed by business, 
manufactures and services which provide basic services.  
Transport infrastructure of the new peripheral urban 
area around the old city center ease the excessive con-
centration of employment opportunities and activities in 
the old city center in some extent. The travel departure 
places of residents scattering to the urban marginal area 
leads to the flow of transport to a new form of cross 
flow between the old and new rather than only in the old 
city center. Although it eases the transport pressure of the 
old city center, it led to the transport pressure surge in the 
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marginal urban area, the transport system between them 
and the increasing long-distance travel demand. The 
stimulating of the increase in the proportion of utilize of 
private car results the widening gap between vulnerable 
travel groups and other travel groups.  
Social vulnerable groups are likely to mainly refer 
to low-income groups. Subjecting to their own economic 
conditions, their tolerance of travel cost is relatively poor 
and they have relative fewer choices
[7]
. However, with 
the improvement of the economic development and the 
acceleration of the urbanization process, the number of 
private transport infrastructure like cars has increased 
rapidly, and the public transport infrastructure has been 
spreading to the suburbs. With the gradual marginaliza-
tion of the residence, increasing travel distance and trav-
el intensity, the vulnerable groups are not only generally 
faced with the housing, employment and other social 
exclusion problems but also faced with high travel costs, 
low level of accessibility. 
Before the public transport infrastructure cannot af-
ford the huge transport demand in the new marginal ur-
ban area and long-distance travel, the construction of the 
new marginal urban area increased the transport pressure 
of the intercity passages between the new and old and the 
transport inequality in the fast-urbanized areas has been 
intensified.  
5. Nodal pattern 
The nodal pattern is caused by the migration along 
the main thoroughfares for the spacious and quiet living 
conditions, which leads to the continuous expanding and 
enhancing of transport infrastructure in the city margin.
 
The 1990 and 2000 Shanghai census data reveals the 
population of the central area of Shanghai showing a 
downward trend in this 10 year except Hongkou area. 
The marginal area outside the city center and suburbs 
except Chongming District saw the different growth of 
population, as shown in Table 1 (Shanghai Statistical 
Yearbook, 2005)
[8]
. The phenomenon in Shanghai that 
the population and transportation infrastructure spread 
from the center to the margin area was happened in the 
dispersed pattern (1984-1990) but then after 1990, 
transport infrastructure keeping a slow pace of growth 





In the nodal pattern, the low-density distribution of 
land use and the public transport infrastructure is not 
conducive to the transport equity
[10]
. Due to the scattered 
spatial form of the new marginal urban area and the in-
creasing demand of long-distance travel, the vulnerable 
groups who do not have the ability to travel by private 
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cars can only rely on public transport infrastructure. 
However, it cannot always meet their travel de-
mands because of the low density and poor coverage of 
public transport infrastructure in the inter-district pas-
sages between the new and old. Thus, the adverse condi-
tion of transport equity is influenced by the correspond-
ing spatial distribution of transport infrastructure. 
However, this detrimental impact does not affect the 
transport equity of vulnerable groups decisively. There 
are relatively centralized and integrated transport infra-
structure in the new urban districts around the old city 
center
[11]
. If there are no special needs, vulnerable groups 
can have the access to basic services and find jobs by 
using public transport or other vehicles like bicycles in 
the marginal districts in which they are living. Only 
when they need more advanced services, it may not be 
conducive to the vulnerable groups for the long-distance 
travel mode.  
6. Conclusion 
The long process of evolution of the spatial distri-
bution of transport infrastructure experiences the aggre-
gated pattern, the dispersed pattern and the nodal pattern, 
and the influence of transport equity are characterized by 
stages. The aggregated pattern sees the certain level of 
transport inequity but the vulnerable groups seldom felt 
it in their daily life. In the dispersed pattern, it is more 
obvious to observe phenomena of transport inequity 
among social groups. The relatively concentrated spatial 
distribution of transport infrastructure in nodal pattern 
positively influence the transport equity with the inte-
grated transport infrastructure and the access to basic 
services and workplace in the marginal districts after the 
dispersed pattern.  
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